MOULD TEMPERING 



FIELD OF THE INVENTION 

The present invention relates to an injection mould 
comprising a system for mould tempering, said mould being 
intended for production of three-dimensional components. 

BACKGROUND ART 

Injection moulds are used for production of compo- 
nents by injecting under pressure a melt of e.g. plastic 
into a cavity defined by mould halves. The temperature of 
the melt depends on the material involved and is trans- 
ferred to the mould. This heat must be removed for the 
injection moulded component to obtain a temperature that 
allows it to be ejected from the mould and handled with- 
out dimensional changes. By the production rate being as 
a rule very high, it is desirable to achieve rapid tem- 
pering. 

However, mould tempering must take place with great 
accuracy since plastic shrinks while cooling. If temper- 
ing takes place irregularly over the component, dimen- 
sional changes in the form of e.g. warping may occur. 
Warping may be very difficult to predict when components 
of an essentially three-dimensional extent are involved, 
i.e. components having an extent other than substantial- 
ly plane. Irregular tempering may also result in unsatis- 
factory finish, which is devastating in connection with 
certain consumer products, such as casings for mobile 
phones. Therefore the mould designer must, when designing 
the system for mould tempering, take the geometry and 
wall thickness of the component into consideration since 
thicker sections may require additional tempering. 

Injection moulds tend to be more and more complex, 
which in turn increases the problems in connection with 
mould tempering. Except for the cases where very simple 
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components are involved, such as essentially two-dimen- 
sional, mould tempering is always a matter of compromis- 
ing. The larger and more complex the component the larger 
amount of material to be. tempered. Moreover, complex com- 
ponents require in most cases also a large number of 
ejectors and slider mechanisms, which all require space 
in the mould half. 

Injection moulds comprise in their simplest embodi- 
ment two mould halves which jointly define a cavity. At 
least one mould half usually comprises a number of ejec- 
tors which are arranged in through channels. Moreover, 
one or more movable sliders are often involved which are 
also accommodated in the mould half. Thus the mould half 
is penetrated by a number of channels and recesses. Of 
course, mould tempering should take place as close as 
possible to the cavity, which traditionally is solved by 
drilling a number of through channels in the mould half. 
Then the openings of the channels are plugged up in such 
manner that the channels jointly form a network with two 
open ends. This network can then be connected to a sys- 
tem for circulation, for instance, of a coolant. When a 
component of three-dimensional extent is involved, such 
channels must be arranged in several planes in the mould 
half. This technique is difficult and often causes unsa- 
tisfactory mould tempering since it is very complicated 
or even impossible to vary the geometry of the channels 
in order to adjust the geometry to the specific need for 
tempering of different sections of the component. Con- 
sequently mould tempering cannot be made optimal . It is 
also a time-consuming job for the mould maker to drill 
and plug the mould. There is thus a great need for simple 
and easy mould tempering for injection moulds for pro- 
ducing components of a substantially three-dimensional 
extent . 



2001-11-05 07:46 C : \JDocumeiits and SettingB\MP\Lokala in Bt«llningar\ Temporary Internet. 
Files\OLK2\2014351 TW ( U) 2 001 -10 -17 I ill atmiad ar l.doo 



OBJECTS OF THE INVENTION 

An object of the present invention is to" provide a 
system for mould tempering of injection moulds for pro- 
ducing components having a substantially three-dimen- 
sional extent . 

Another object of the invention is that it should 
be possible to adjust the mould tempering directly to 
the geometry of the component without taking the other 
built-in functions of the injection mould into conside- 
ration, or taking them into consideration but to a small 
extent . 

One more object of the invention is that it should 
be possible to easily modify the mould tempering when 
necessary, also after making the mould. 

SUMMARY OF THE INVENTION 

To achiovo the above objoct - s — and additional objccJ^G 
not mentioned, the present invention provide s^r'^irrj ec- 
tion mould comprising a system for mouJ^i^empering having 
the features stated in cLa^im 1. Pj^elferred embodiments are 
evident from claims 2 y7^Mope6ver the invention concerns, 
according to claim 8^rsysjzem for mould tempering with 
such featuresas^well as an injection moulding assembly 
ac^ordiijg-^o claim 9, comprising an injection mould 
_gjaet5rdin g Lo L lie invention- 

Me^ e- specifically, — an iujeuLiun mould 3"S provjjled 
for producing three-dimensional component^-^Tfie mould is 
characterised by a system for mouJ^d^Eempering having at 
least one groove which isa^l5itrarily extended between 
two points in the av^rlable volume of the mould for con- 
ducting a tenro^rlTig medium which is intended for temper- 
ing_of mpdliles included in the mould, each groove being 
^Qy^red ^luuy ebiBeiiLiull y i l l , unL i-L - c exLeiiL by a u o v e^ 

By arranging a groove having an arbitrary extent 
through the available volume of the mould, i.e. that part 
of the mould which is not penetrated by, for instance, 
channels for ejectors, it will be possible to adjust the 
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groove to the geometry of the cavity and a component 
formed therein. This is most advantageous when forming 
components of a three-dimensional extent since they often 
have a high degree of complexity with, for instance, a 
varying wall thickness. The term groove relates through- 
out the description to a groove which is adapted to con- 
duct and hold a medium for tempering, such as water or 
oil. 

An arbitrary extent of the groove allows the groove 
to be arranged round integrated functions in the mould, 
such as ejectors, hot-runner systems and sliders. The 
system for mould tempering can thus be said to be almost 
independent of the complexity of the mould. 

The injection mould is divided into different 
modules which can each comprise a system for mould tem- 
pering. This means that different modules of the mould 
can be given a separate mould tempering. 

By the system for mould tempering being adjusted to 
the specific tempering needs of the component ,' an improv- 
ed finish is achieved, which is most important in the 
production of components with high surface requirements. 

The groove is covered by a cover, thereby forming a 
covered channel with an inlet and an outlet. 

Thus the invention makes it possible to adjust in a 
new and simple manner the mould tempering to the unique 
needs of the component, which improves the possibilities 
of checking and counteracting shrinkage-related dimen- 
sional changes of the component . 

According to a preferred embodiment, the groove 
has along its extent a varying width and depth. Thus the 
width and the depth can be adjusted to the component's 
specific need for tempering, which is most advantageous 
in the production of components having a three-dimen- 
sional extent. 

According to one more preferred . embodiment , a seal 
is arranged between two modules which between them define 
said groove. It is also preferred for a first module to 
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form a cover for a second module, and for at least one 
module to constitute a mould half with a cavity formed 
therein. 

In another preferred embodiment, the groove is 
arranged in connection with a hot -runner system arrang- 
ed in the injection mould. The system for mould tempering 
can thus be adjusted to existing temperature zones in the 
mould and the specific needs of removing this heat. 

It is also preferred for the system for mould tem- 
pering to be directly or indirectly connected to a circu- 
lation system included in an injection moulding assembly. 

According to another aspect, the invention comprises 
a system for mould tempering of injection moulds for pro- 
ducing three-dimensional components. The system is char- 
acterised by at least one groove which is arbitrarily 
extended between two points in the available volume of 
the mould for conducting a tempering medium which is 
intended for tempering of modules included in the mould, 
each groove being covered along essentially its entire 
length by means of a cover. 

According to yet another aspect, the invention com- 
prises an injection moulding assembly which has an injec- 
tion mould having one of the features defined above. 

DESCRIPTION OF DRAWINGS 

The invention will now be described in more detail 
by way of example and with reference to the accompanying 
drawings which illustrate a currently preferred embodi- 
ment . 

Fig. 1 is a schematic. cross-sectional view of an 
injection mould comprising a system for mould tempering 
according to the present invention. 

Fig. 2 is a schematic top plan view of a module of 
an injection mould comprising a system for mould temper- 
ing according to the invention. 
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TECHNICAL DESCRIPTION 

Mould tempering relates, throughout the description, 
to tempering the mould or modules thereof to a desired 
temperature. Cooling as well as heating may thus.be 
involved. The injection mould and its system for mould 
tempering is preferably intended for production of compo- 
nents of a three-dimensional extent. In the following 
description, the terms "front side" and "rear side" will 
be used. By "front side" of the mould is meant that part 
of the mould half which faces the cavity. Corresponding- 
ly, the "rear side" of the mould relates to that part of 
the mould half which faces away from the cavity. 

Fig. 1 is a schematic side view of an injection 
mould 1 comprising a system 2 for mould tempering accord- 
ing to the present invention. The injection mould 1 com- 
prises two mould halves 3a, 3b which jointly define a 
cavity 5 . 

In contrast to traditional injection moulds, the 
injection mould 1 comprises a number of modules 4, 8. 
Such a division is necessary to render the invention 
possible. Examples of such modules are a mould module 4a 
and an ejector module 8a. It will be appreciated that the 
modules 4, 8 can be designed in various ways and contain 
different functions, but that this is less important to 
the invention. 

In its simplest embodiment, the mould module 4a com- 
prises a cavity 5 and a number of through channels 6 to 
be passed by ejectors 7 in order to allow ejection of a 
component formed in the cavity. The mould module 4a can 
also, depending on the complexity of the component, com- 
prise a number of recesses for holding slider mechanisms 
(not shown) . 

The ejector module 8a comprises an ejector assembly 
having a number of through channels 9 for holding ejec- 
tors 7 and a recess 10 arranged on the rear side and 
adapted to accommodate a pressure plate 11. The channels 
9 in the ejector module 8a are concentrically arranged 
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relative to the channels 6 in the mould module 4a. It 
will be appreciated that the ejector assembly may be 
designed in many different ways, and that its design 
is of no import to the function of the invention. 

For optimum mould tempering, the system 2 should be 
arranged as close as possible to the area that is to be 
tempered, i.e. in the simplest case the cavity 5. Thus 
the system 2 is arranged in the rear side of the mould 
module 4a in the wall portion behind the cavity 5. 

With reference to Figs 1 and 2, the system 2 for 
mould tempering comprises a groove 12, which is below 
referred to as cooling groove. The. cooling groove 12 com- 
prises a milled groove of an arbitrary length, depth and 
extent. The cooling groove 12 is formed in the available 
volume of the mould, i.e. that part of the mould which is 
not penetrated by, for example, channels and recesses for 
ejectors and sliders. In the areas of the cavity 5 that 
require extra tempering, the cooling groove 12 can thus 
be made locally wider or deeper. Correspondingly, the 
cooling groove 12 can be made narrower or shallower where 
the need for tempering is smaller. 

The cooling groove 12 has at least two openings 13 
which form the inlet and the outlet respectively. These 
are positioned and designed in such manner that they can 
be connected in a simple manner (not shown) to. a circu- 
lation system arranged in an injection moulding assembly. 
The circulation system is of a conventional kind and cir- 
culates, for example, a coolant in the form of water or 
oil . 

The extent of the cooling groove 12 can be fully 
adjusted to the equipment which is arranged in the mould 
half 3 and its cavity 5, for instance channels 6 for 
ejectors 7 or recesses (not shown) for slider mechanisms. 
Thus the cooling groove 12 can meander between channels 6 
and recesses. The cooling groove 12 requires no specific 
cross-section or surface quality. 



2001-ll-OS 07:46 C:\Documents and Sec tings\MP\Lokala ins t&llningar\ Temporary Internet: 
FiIe&\OLK2\2014351 TW J U) 2001 -10 -17 Iiilamuad iir 1 . doc 



# 



8 

The cooling groove 12 is covered by a cover 15 
which in its simplest embodiment constitutes the module 
directly adjoining the mould module 4a, i.e. the ejector 
module 8a according to the case shown in Fig. 1. To pre- 
5 vent a coolant circulating in the cooling groove from 

escaping between the modules 4a, 8a, a seal 16 is prefer- 
ably arranged, in a seal -holding groove 17 in one of the 
modules 4a, 8a. 

S uch a cooling groove 12 — can also be arrangcdjjR 

10 other positions in the injection mould 1, f^><rfistance 
in connection with a hot -runner systejit--^Tnot shown) . The 
principle is the same as descrij^a above, viz. that the 
cooling groove is prefer^ifarranged as close as pos- 
sible to the area in^fefie mould that is to be. tempered and 

15 is covered by a^2t5ver plate which preferably consists of 

an adjoinin^fnodule in the mould. The cover plate can y 

alsp^c^g^ist of a separate cove l plctte without cTn y^other 
function. 

Summing up, the invention provides a system 2 for 
20 mould tempering of injection moulds 1 which is intended 
for production of components of a substantially three- 
dimensional extent. The mould tempering can be adjusted 
to a very high degree to the component's specific needs 
for tempering by, for example, varying width, depth and 
25 distance to the cavity 5 along the extent of the groove 
12. The system 2 for mould tempering can be arranged 
in separate modules 4, 8 in the injection mould 1, for 
instance in connection with the hot -runner system and the 
cavity respectively. Adjoining modules 4, 8 form covers 
30 15 over the groove 12. A system 2 for mould tempering 
according to the invention is easy to manufacture, and 
little attention need be paid to integrated functions in 
the injection mould 1, such as sprues, slider mechanisms 
and ejectors. 

3 5 By the mould tempering being adjustable to the geo- 

metry and wall thickness of the three-dimensional compo- 
nent, a significantly enhanced possibility of counter- 
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acting, by tempering according to needs, warpage of the 
components will be achieved. The mould tempering accord- 
ing to needs also makes it possible to obtain an improved 
finish of the components produced. 

One more advantage that is achieved by the invention 
is that tempering proceeds more quickly, which results in 
a higher capacity. 

Thus the invention brings such advantages that it 
can be used in the production of components with high 
demands on dimensional accuracy and finish and involv- 
ing large volumes. Examples of such components are cas- 
ings for mobile phones and other high status consumer 
products. 

It will be appreciated that the present invention 
is not limited to the shown embodiment of the inventive 
system for mould tempering of injection moulds. Several 
modifications and variants are thus feasible, and the 
invention is consequently defined exclusively by the 
appended claims. 
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